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DETAILED ACTION 



Election/Restrictions 

1 . Restriction to claims 1-57 have been withdrawn based upon applicant's arguments on 
page (s) 2-4, The examiner considers the claims now examined to be an original presentation. 
\ Any other embodiments or invention may be subject to election by original presentation. 



Information Disclosure Statement 
2. Acknowledgement is made of receipt of Information Disclosure Statement(s) (PTO- 
1449) filed 9/12/03. An initialed copy is attached to this Office Action. 



Claim Rejections - 35 USC§ 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

4. Claims 1-57 are rejected under 35 U.S.C. 103(a) as being unpatentable over Huibers et al. 
(6741383 B2) in view of Chinn et al. (US 2004/0033639 Al). 

Regarding claim 1, Huibers et al. discloses, in figures 4 and 5A-5C, a method of 
preventing peeling between two silicon layers, comprising the steps of providing a first layer 
(512) having a first silicon material (col. 9, lines 4-5); forming a second layer (514) having a first 
silicon material (col. 9, lines 10-14); except that it does not show performing a hydrogen 
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treatment on the first layer. Chinn et al. shows that it is known to performing a hydrogen 
treatment on the layer for creating bonded hydroxyl groups on to remove residues (section 0099). 
Therefore it would have been obvious to someone of ordinary skill in the art at the time the 
invention was made to combine the method of Huibers et al. with the hydrogen treatment of 
Chinn et al. for the purpose of creating bonded hydroxyl groups on to remove residues (section 
0099). 

Regarding claim 2, Huibers et al. discloses a method of preventing peeling between two 
silicon layers, wherein the first silicon material (512) is an amorphous silicon layer or a 
crystalline silicon layer (col. 8, lines 46-52). 

Regarding claim 3, Huibers et al. discloses a method of preventing peeling between two 
silicon layers, wherein the second silicon material (512) is an amorphous silicon layer or a 
crystalline silicon layer (col. 8, lines 46-52). 

Regarding claim 4, Chinn et al. discloses a method of preventing peeling between two 
silicon layers, wherein the hydrogen treatment is a hydrogen plasma treatment (section 0099). 

Regarding claim 5, Chinn et al. discloses a method of preventing peeling between two 
silicon layers, including an RF power, a hydrogen gas flow, an operating temperature, an 
operating time, and an operating pressure except for the operational conditions of the hydrogen 
plasma treatment comprise an RF power of 50-300 Watts, a hydrogen gas flow of 200'-2000 
seem, an operating temperature of 300-400 ^C, an operating time of 30-90sec and an operating 
pressure of 0.1-10 torr. It would have been obvious to modify the hydrogen plasma treatment to 
include an RF power of 50-300 Watts, a hydrogen gas flow of 200-2000 seem, an operating 
temperature of 300-400 ^C, an operating time of 30-90sec and an operating pressure of 0.1-10 
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torr, since it has been held that where the general conditions of a claim are disclosed in the prior 
art, discovering the optimum or workable ranges involves only routine skill in the art (In re AUer, 
105 USPQ 233). Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to modify the hydrogen plasma treatment to include an RF 
power of 50-300 Watts, a hydrogen gas flow of 200-2000 seem, an operating temperature of 
300-400 ^C, an operating time of 30-90sec and an operating pressure of 0.1-10 torr for the 
purpose of defining a plasma processing system suitable for treatment of the hydrogen (sections 
0068, 0082, and 0093). 

Regarding claim 6, Chinn et al. discloses a method of preventing peeling between two 
silicon layers, including an RF power, a hydrogen gas flow, an operating temperature, an 
operating time, and an operating pressure except for the operational conditions of the hydrogen 
plasma treatment comprise an RF power of 200 Watts, a hydrogen gas f low of 600 seem, an 
operating temperature of 320 *^C, an operating time of 60 sec and an operating pressure of 0.8 
torr. It would have been obvious to modify the hydrogen plasma treatment to include an RF 
power of 200 Watts, a hydrogen gas f low of 600 seem, an operating temperature of 320 *^C, an 
operating time of 60 sec and an operating pressure of 0.8 torr, since it has been held that 
discovering an optimum value of a result effective variable involves only routine skill in the art 
(In re Boesch, 617 F.2d 272, 205 USPQ 215 (CCPA 1980)). Therefore, it would have been 
obvious to one having ordinary skill in the art at the time the invention was made to modify the 
hydrogen plasma treatment to include an RF power of 200 Watts, a hydrogen gas f low of 600 
seem, an operating temperature of 320 ^C, an operating time of 60 sec and an operating pressure 
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of 0.8 torr for the purpose of defining a plasma processing system suitable for treatment of the 
hydrogen (sections 0068, 0082, and 0093). 

Regarding claim 7, Chinn et al. discloses a method of preventing peeling between two 
silicon layers, wherein the hydrogen treatment is an HF vapor treatment (sections 0075 and 
0099). 

Regarding claim 8, Chinn et al. discloses a method of preventing peeling between two 
silicon layers, wherein the HF vapor used HF (49wt%) with a ratio of H2O: HF = 30: 1 - 70: 1 
(section 0076). 

Regarding claim 9, Chinn et al. discloses a method of preventing peeling between two 
silicon layers, wherein hydrogen plasma treatment and the formation of the second layer are 
preformed in the same processing chamber (section 0099). 

Regarding claim 10, Huibers et al. discloses, in figures 4 and 5A-5C, a method of 
preventing peeling between two silicon layers in the microelectromechanical structure (MEMS) 
process, comprising the steps of: providing a first layer having a first silicon layer (512) (col. 9, 
lines 4-5); forming a second layer (514) having a second silicon material on the H-treated silicon 
surface (col 9, lines 10-14) except that it does not show performing a hydrogen treatment on the 
first sacrificial silicon layer to form an H-treated silicon surface thereon. Chinn et al. shows that 
it is known for performing a hydrogen treatment on the first sacrificial silicon layer to form an 
H-treated siUcon surface thereon for creating bonded hydroxyl groups on to remove residues 
(section 0099). Therefore it would have been obvious to someone of ordinary skill in the art at 
the time the invention was made to combine the method of Huibers et al. with the hydrogen 



Application/Control Number: 10/660,626 Page 6 

Art Unit: 2873 

treatment of Chinn et al. for the purpose of creating bonded hydroxyl groups on to remove 
residues (section 0099). 

Regarding claim 11, Huibers et al. discloses a method of preventing peeling between two 
silicon layers in the microelectromechanical structure (MEMS) process, wherein the first silicon 
material (512) is an amorphous silicon layer or a crystalline silicon layer (col. 8, lines 46-52). 

Regarding claim 12, Huibers et al. discloses a method of preventing peeling between two 
silicon layers in the microelectromechanical structure (MEMS) process, wherein the second 
silicon material (512) is an amorphous silicon layer or a crystalline silicon layer (col 8, Unes 46- 
52). 

Regarding claim 13, Chinn et al. discloses a method of preventing peeling between two 
silicon layers in the microelectromechanical structure (MEMS) process, wherein the second 
sacrificial silicon layer (514) is formed by CVD using SiH4 as a reaction gas (section 0075). 

Regarding claim 14, Chinn et al. discloses a method of preventing peeling between two 
silicon layers in the microelectromechanical structure (MEMS) process, wherein the hydrogen 
treatment is a hydrogen plasma treatment (section 0099). 

Regarding claim 15, Chinn et al. discloses a method of preventing peeling between two 
silicon layers in the microelectromechanical structure (MEMS) process, including an RF power, 
a hydrogen gas flow, an operating temperature, an operating time, and an operating pressure 
except for the operational conditions of the hydrogen plasma treatment comprise an RF power of 
50'-300 Watts, a hydrogen gas flow of 200'-2000 seem, an operating temperature of 300--400 
^C, an operating time of 30-90sec and an operating pressure of 0.1-10 torr. It would have been 
obvious to modify the hydrogen plasma treatment to include an RF power of 50-^300 Watts, a 
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hydrogen gas flow of 200^-2000 seem, an operating temperature of 300-400 ^C, an operating 
time of 30-90sec and an operating pressure of 0.1-10 torr, since it has been held that where the 
general conditions of a claim are disclosed in the prior art, discovering the optimum or workable 
ranges involves only routine skill in the art (In re AUer, 105 USPQ 233). Therefore, it would 
have been obvious to one having ordinary skill in the art at the time the invention was made to 
modify the hydrogen plasma treatment to include an RF power of 50-300 Watts, a hydrogen gas 
flow of 200-2000 seem, an operating tenperature of 300-400 *^C, an operating time of 30-90sec 
and an operating pressure of 0.1-10 torr for the purpose of defining a plasma processing system 
suitable for treatment of the hydrogen (sections 0068, 0082, and 0093). 

Regarding claim 16, Chinn et al. discloses a method of preventing peeling between two 
silicon layers in the microelectromechanical structure (MEMS) process, including an RP power, 
a hydrogen gas flow, an operating temperature, an operating time, and an operating pressure 
except for the operational conditions of the hydrogen plasma treatment comprise an RF power of 
200 Watts, a hydrogen gas f low of 600 seem, an operating temperature of 320 ^C, an operating 
time of 60 sec and an operating pressure of 0.8 torr. It would have been obvious to modify the 
hydrogen plasma treatment to include an RF power of 200 Watts, a hydrogen gas f low of 600 
seem, an operating temperature of 320 ^C, an operating time of 60 sec and an operating pressure 
of 0.8 torr, since it has been held that discovering an optimum value of a result effective variable 
involves only routine skill in the art (In re Boesch, 617 F.2d 272, 205 USPQ 215 (CCPA 1980)). 
Therefore, it would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the hydrogen plasma treatment to include an RF power of 200 
Watts, a hydrogen gas flow of 600 seem, an operating tenqjerature of 320 ^C, an operating time 
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of 60 sec and an operating pressure of 0.8 torr for the purpose of defining a plasma processing 
system suitable for treatment of the hydrogen (sections 0068, 0082, and 0093). 

Regarding claim 17, Chinn et al. discloses a method of preventing peeling between two 
silicon layers in the microelectromechanical structure (MEMS) process, wherein the hydrogen 
treatment is an HF vapor treatment (sections 0075 and 0099). 

Regarding claim 18, Chinn et al. discloses a method of preventing peeling between two 
silicon layers in the microelectromechanical structure (MEMS) process, wherein the HF vapor 
used HF (49wt%) with a ratio of H2O: HF = 30: 1 ^ 70: 1 (section 0076). 

Regarding claim 19, Chinn et al. discloses a method of preventing peeling between two 
silicon layers in the microelectromechanical structure (MEMS) process, wherein hydrogen 
plasma treatment and the formation of the second layer are preformed in the same processing 
chamber (section 0099). 

Regarding claim 20, Huibers et al. discloses, in figures 4 and 5A-5C, a method of 
forming a micromechanical structure, comprising the steps of: providing at least one 
micromechanical structural layer above a substrate (511), the micromechanical structural layer 
being sustained between a lower sacrificial silicon layer (512) (col. 9, lines 4-5) and an upper 
sacrificial silicon layer (514) (coL 9, lines 10-14); and removing the upper and lower sacrificial 
layer (512 and 514) except that it does not show aH-treated sihcon surface. Chinn et al. shows 
that it is known to provide an inert gas sputtering on the mirror plate and the first sacrificial 
silicon layer; performing a hydrogen treatment on the first sacrificial silicon layer to form an H- 
treated silicon surface thereon for creating bonded hydroxyl groups on to remove residues 
(section 0099). Therefore it would have been obvious to someone of ordinary skill in the art at 
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the time the invention was made to combine the method of Huibers et al. with the inert gas and 
hydrogen treatment of Chinn et al. for the purpose of creating bonded hydroxy! groups on to 
remove residues (section 0099). 

Regarding claim 21, Huibers et al. discloses a method of forming a micromechanical 
structxxre, wherein the first silicon material (512) is an amorphous silicon layer or a crystalline 
silicon layer (col. 8, lines 46-52). 

Regarding claim 22, Huibers et al. discloses a method of forming a micromechanical 
structure, wherein the second silicon material (512) is an amorphous silicon layer or a crystalline 
silicon layer (col. 8, lines 46-52). 

Regarding claim 23, Chinn et al. discloses a method of forming a micromechanical 
structure, wherein the second sacrificial silicon layer (514) is formed by CVD using SiH4 as a 
reaction gas (section 0075). 

Regarding claim 24, Chinn et al. discloses a method of forming a micromechanical 
structure, wherein the hydrogen treatment is a hydrogen plasma treatment (section 0099). 

Regarding claim 25, Chinn et al. discloses a method of forming a micromechanical 
structure, including an RF power, a hydrogen gas flow, an operating temperature, an operating 
time, and an operating pressure except for the operational conditions of the hydrogen plasma 
treatment comprise an RF power of 50-300 Watts, a hydrogen gas flow of 200-2000 seem, an 
operating temperature of 300-400 ^C, an operating time of 30-90sec and an operating pressure of 
0.1-10 torr. It would have been obvious to modify the hydrogen plasma treatment to include an 
RF power of 50-300 Watts, a hydrogen gas flow of 200-2000 seem, an operating temperature 
of 300-400 ^C, an operating time of 30-90sec and an operating pressure of O.l-lO torr, since it 
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has been held that where the general conditions of a claim are disclosed in the prior art, 
discovering the optimum or workable ranges involves only routine skill in the art (In re AUer, 
105 USPQ 233). Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to modify the hydrogen plasma treatment to include an RF 
power of 50-300 Watts, a hydrogen gas flow of 200'-'2000 seem, an operating temperature of 
300-400 ^C, an operating time of 30-90sec and an operating pressure of 0.1-10 torr for the 
purpose of defining a plasma processing system suitable for treatment of the hydrogen (sections 
0068, 0082, and 0093). 

Regarding claim 26, Chinn et al. discloses a method of forming a micromechanical 
structure, including an RF power, a hydrogen gas flow, an operating temperature, an operating 
time, and an operating pressure except for the operational conditions of the hydrogen plasma 
treatment comprise an RF power of 200 Watts, a hydrogen gas flow of 600 seem, an operating 
temperature of 320 *^C, an operating time of 60 sec and an operating pressure of 0.8 torr. It would 
have been obvious to modify the hydrogen plasma treatment to include an RF power of 200 
Watts, a hydrogen gas flow of 600 seem, an operating temperature of 320 ^C, an operating time 
of 60 sec and an operating pressure of 0.8 torr, since it has been held that discovering an 
optimum value of a result effective variable involves only routine skill in the art (In re Boesch, 
617 F.2d 272, 205 USPQ 215 (CCPA 1980)). Therefore, it would have been obvious to one 
having ordinary skill in the art at the time the invention was made to modify the hydrogen 
plasma treatment to include an RF power of 200 Watts, a hydrogen gas f low of 600 seem, an 
operating temperature of 320 ^C, an operating time of 60 sec and an operating pressure of 0.8 
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torr for the purpose of defining a plasma processing system suitable for treatment of the 
hydrogen (sections 0068, 0082, and 0093). 

Regarding claim 27, Chinn et al. discloses a method of forming a micromechanical 
structure, wherein the hydrogen treatment is an HF vapor treatment (sections 0075 and 0099). 

Regarding claim 28, Chinn et al. discloses a method of forming a micromechanical 
structure, wherein the HF vapor used HF (49wt%) with a ratio of H2O: HF = 30: 1 70: 1 (section 
0076). 

Regarding claim 29, Chinn et al. discloses a method of forming a micromechanical 
structure, wherein the H-treated surface has Si-H bonds (section 0099). 

Regarding claim 30, Huibers et al. discloses, in figures 4 and 5A-5C, a method of 
forming a micromirror structure, comprising the steps of forming a first sacrificial silicon layer 
(512) on a substrate (511) (col. 9, lines 4-5); forming a mirror plate (513) on part of the first 
sacrificial silicon layer (512) (col. 8, lines 53-54 and col. 9, line 5); forming a second sacrificial 
silicon layer (514) over the mirror plate (513) and the first sacrificial silicon layer (512) (col. 9, 
lines 10-14); forming at least one hole (516 and 518) penetrating the second sacrificial silicon 
layer (514), the mirror plate (513) and the first sacrificial silicon layer (512) (col. 9, lines 23-27); 
filling a conductive material in the hole (516 and 518) to define a mirror support structure (515) 
attached to the mirror plate (513) and the substrate (511) (col. 9, lines 36-42); and removing the 
first and second sacrificial layers (512 and 514) to release the mirror plate (513) (col. 9, lines 40- 
45) except that it does not show performing an inert gas sputtering on the mirror plate and the 
first sacrificial silicon layer; performing a hydrogen treatment on the first sacrificial silicon layer 
to form an H-treated silicon surface thereon. Chinn et al. shows that it is known to provide an 
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inert gas sputtering on the mirror plate and the first sacrificial silicon layer; performing a 
hydrogen treatment on the first sacrificial silicon layer to form an H-treated silicon surface 
thereon for creating bonded hydroxyl groups on to remove residues (section 0099). Therefore it 
would have been obvious to someone of ordinary skill in the art at the time the invention was 
made to combine the method of Huibers et al. with the inert gas and hydrogen treatment of Chinn 
et al. for the purpose of creating bonded hydroxyl groups on to remove residues (section 0099). 

Regarding claim 31, Huibers et al. discloses a method of forming a micromirror structure, 
wherein the substrate (51 1) is a glass or quartz substrate (col. 8, lines 40-45). 

Regarding claim 32, Huibers et al. discloses a method of forming a micromirror structure, 
wherein the first sacrificial layer (512) is an amorphous silicon layer or a crystalline silicon layer 
(col. 8, lines 46-52). 

Regarding claim 33, Huibers et al. discloses a method of forming a micromirror structure, 
wherein the second sacrificial silicon layer (514) is an amorphous silicon layer or a crystalline 
silicon layer (col. 9, lines 10-14). 

Regarding claim 34, Chinn et al. discloses a method of forming a micromirror structure, 
wherein the second sacrificial silicon layer (514) is formed by CVD using SiH4 as a reaction gas 
(section 0075). 

Regarding claim 35, Chinn et al. discloses a method of forming a micromirror structure, 
wherein the inert gas sputtering is argon sputtering (section 0015). 

Regarding claim 36, Chinn et al. discloses a method of forming a micromirror structure, 
wherein the hydrogen treatment is a hydrogen plasma treatment (section 0099). 
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Regarding claim 37, Chinn et al. discloses a method of forming a micromirror structure, 
including an RF power, a hydrogen gas flow, an operating temperature, an operating time, and an 
operating pressure except for the operational conditions of the hydrogen plasma treatment 
comprise an RF power of 50-300 Watts, a hydrogen gas flow of 200-2000 seem, an operating 
tenq)erature of 300'-400 ^C, an operating time of 30-90sec and an operating pressure of O.HO 
torr. It would have been obvious to modify the hydrogen plasma treatment to include an RF 
power of 50-'300 Watts, a hydrogen gas flow of 200^-2000 seem, an operating temperature of 
300-^400 ^C, an operating time of 30-90sec and an operating pressure of O.HO torr, since it has 
been held that where the general conditions oiF a claim are disclosed in the prior art, discovering 
the optimum or workable ranges involves only routine skill in the art (In re AUer, 105 USPQ 
233). Therefore, it would have been obvious to one having ordinary skill in the art at the time 
the invention was made to modify the hydrogen plasma treatment to include an RF power of 
50^-300 Watts, a hydrogen gas flow of 200-2000 seem, an operating tenperature of 300-400 
^C, an operating time of 30-90sec and an operating pressure of 0.1-10 torr for the purpose of 
defining a plasma processing system suitable for treatment of the hydrogen (sections 0068, 0082, 
and 0093). 

Regarding claim 38, Chinn et al. discloses a method of forming a micromirror structure, 
including an RF power, a hydrogen gas flow, an operating temperature, an operating time, and an 
operating pressure except for the operational conditions of the hydrogen plasma treatment 
comprise an RF power of 200 Watts, a hydrogen gas flow of 600 seem, an operating 
temperature of 320 ^C, an operating time of 60 sec and an operating pressure of 0.8 torr. It would 
have been obvious to modify the hydrogen plasma treatment to include an RF power of 200 
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Watts, a hydrogen gias flow of 600 seem, an operating temperature of 320 ^C, an operating time 
of 60 sec and an operating pressure of 0.8 torr, since it has been held that discovering an 
optimum value of a result effective variable involves only routine skill in the art (In re Boesch, 
617 F.2d 272, 205 USPQ 215 (CCPA 1980)). Therefore, it would have been obvious to one 
having ordinary skill in the art at the time the invention was made to modify the hydrogen 
plasma treatment to include an RF power of 200 Watts, a hydrogen gas flow of 600 seem, an 
operating temperature of 320 ^C, an operating time of 60 sec and an operating pressure of 0.8 
torr for the purpose of defining a plasma processing system suitable for treatment of the 
hydrogen (sections 0068, 0082, and 0093). 

Regarding claim 39, Chinn et al. discloses a method of forming a micromirror structure, 
wherein hydrogen plasma treatment and the formation of the second layer are preformed in the 
same processing chamber (section 0099). 

Regarding claim 40, Chinn et al. discloses a method of forming a micromirror structure, 
wherein the hydrogen treatment is an HF vapor treatment (sections 0075 and 0099). 

Regarding claim 41, Chinn et al. discloses a method of forming a micromirror structure, 
wherein the HF vapor used HF (49wt%) with a ratio of H2O: HF = 30: 1 ^ 70: 1 (section 0076). 

Regarding claim 42, Huibers et al. discloses a method of forming a micromirror structure, 
wherein the mirror plate is an ONO (oxide-metal-oxide) layer (col 7, lines 25-27). 

Regarding claim 43, Huibers et al. discloses a method of forming a micromirror structure, 
wherein the conductive material comprises at least one of W, Mo, Ti, and Ta (col. 9, lines 46- 
52). 
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Regarding claim 44, Huibers et al. discloses, in figures 4 and 5A-5C, a method of 
forming a micromirror structure, comprising the steps of forming a first sacrificial silicon layer 
(512) on a substrate (511) (col. 9, lines 4-5); forming a mirror plate (513) on part of the first 
sacrificial silicon layer (512) (col. 8, lines 53-54 and col 9, line 5); forming a second sacrificial 
silicon layer (514) over the mirror plate (513) and the first sacrificial silicon layer (512) (col. 9, 
lines 10-14); partially etching the first and second sacrificial silicon layers (512 and 514) to 
create an opening exposing a portion of the mirror plate (513) (figure 5B) and at least one hole 
(516 and 518) exposing a portion of the substrate (col. 9, lines 23-27); filling a conductive 
material in the opening (figure 5B) and the hole (516 and 518) to define a mirror support 
structure (515) attached to the mirror plate (513) and the substrate (511) (col. 9, lines 36-42); and 
removing the first and second sacrificial layers (512 and 514) to release the mirror plate (513) 
(col. 9, lines 40-45) except that it does not show performing an inert gas sputtering on the mirror 
plate and the first sacrificial silicon layer; performing a hydrogen treatment on the first sacrificial 
silicon layer to form an H-treated sihcon surface thereon. Chinn et al. shows that it is known to 
provide an inert gas sputtering on the mirror plate and the first sacrificial silicon layer; 
performing a hydrogen treatment on the first sacrificial silicon layer to form an H-treated silicon 
surface thereon for creating bonded hydroxy 1 groups on to remove residues (section 0099). 
Therefore it would have been obvious to someone of ordinary skill in the art at the time the 
invention was made to combine the method of Huibers et al. with the inert gas and hydrogen 
treatment of Chinn et al. for the purpose of creating bonded hydroxyl groups on to remove 
residues (section 0099). 
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Regarding claim 45, Huibers et al. discloses a method of forming a micromirror structure, 
wherein the substrate (511) is a glass or quartz substrate (col. 8, lines 40-45). 

Regarding claim 46, Huibers et al. discloses a method of forming a micromirror structure, 
wherein the first sacrificial layer (512) is an amorphous silicon layer or a crystalline silicon layer 
(col. 8, lines 46-52). 

Regarding claim 47, Huibers et al. discloses a method of forming a micromirror structure, 
wherein the second sacrificial silicon layer (514) is an amorphous silicon layer or a crystalline 
silicon layer (col. 9, lines 10-14). 

Regarding claim 48, Chinn et al. discloses a method of forming a micromirror structure, 
wherein the second sacrificial silicon layer (514) is formed by CVD using SiH4 as a reaction gas 
(section 0075). 

Regarding claim 49, Chinn et al. discloses a method of forming a micromirror structure, 
wherein the inert gas sputtering is argon sputtering (section 0015). 

Regarding claim 50, Chinn et al. discloses a method of forming a micromirror structure, 
wherein the hydrogen treatment is a hydrogen plasma treatment (section 0099). 

Regarding claim 51, Chinn et al. discloses a method of forming a micromirror structure, 
including an RF power, a hydrogen gas flow, an operating temperature, an operating time, and an 
operating pressure except for the operational conditions of the hydrogen plasma treatment 
comprise an RF power of 50-300 Watts, a hydrogen gas flow of 200-2000 seem, an operating 
temperature of 300-400 °C, an operating time of 30-90sec and an operating pressure of 0.1-10 
toiT. It would have been obvious to modify the hydrogen plasma treatment to include an RF 
power of 50-300 Watts, a hydrogen gas flow of 200-2000 seem, an operating temperature of 
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300-'400 ^C, an operating time of 30-90sec and an operating pressure of O.l-'IO torr, since it has 
been held that where the general conditions of a claim are disclosed in the prior art, discovering 
the optimum or workable ranges involves only routine skill in the art (In re AUer, 105 USPQ 
233). Therefore, it would have been obvious to one having ordinary skill in the art at the time 
the invention was made to modify the hydrogen plasma treatment to include an RF power of 
50-300 Watts, a hydrogen gas f low of 200-2000 seem, an operating temperature of 300-400 
*^C, an operating time of 30-90sec and an operating pressure of 0.1-10 torr for the purpose of 
defining a plasma processing system suitable for treatment of the hydrogen (sections 0068, 0082, 
and 0093). 

Regarding claim 52, Chinn et al. discloses a method of forming a micromirrpr structure, 
including an RF power, a hydrogen gas flow, an operating tenq)erature, an operating time, and an 
operating pressure except for the operational conditions of the hydrogen plasma treatment 
conq)rise an RF power of 200 Watts, a hydrogen gas flow of 600 seem, an operating 
ten^erature of 320 ^C, an operating time of 60 sec and an operating pressure of 0,8 torr. It would 
have been obvious to modify the hydrogen plasma treatment to include an RF power of 200 
Watts, a hydrogen gas f low of 600 seem, an operating temperature of 320 ^C, an operating time 
of 60 sec and an operating pressure of 0.8 torr, since it has been held that discovering an 
optimum value of a result effective variable involves only routine skill in the art (In re Boesch, 
617 F.2d 272, 205 USPQ 215 (CCPA 1980)). Therefore, it would have been obvious to one 
having ordinary skill in the art at the time the invention was made to modify the hydrogen 
plasma treatment to include an RF power of 200 Watts, a hydrogen gas flow of 600 seem, an 
operating temperature of 320 ^C, an operating time of 60 sec and an operating pressure of 0.8 
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torr for the purpose of defining a plasma processing system suitable for treatment of the 
hydrogen (sections 0068, 0082, and 0093). 

Regarding claim 53, Chinn et al. discloses a method of forming a micromirror structure, 
wherein hydrogen plasma treatment and the formation of the second layer are preformed in the 
same processing chamber (section 0099). 

Regarding claim 54, Chinn et al discloses a method of forming a micromirror structure, 
wherein the hydrogen treatment is an HF vapor treatment (sections 0075 and 0099). 

Regarding claim 55, Chinn et al. discloses a method of forming a micromirror structure, 
wherein the HF vapor used HF (49wt%) with a ratio of H2O: HF = 30: 1 - 70: 1 (section 0076). 

Regarding claim 56, Huibers et al. discloses a method of forming a micromirror structure, 
wherein the mirror plate is an ONO (oxide-metal-oxide) layer (col 7, lines 25-27). 

Regarding claim 57, Huibers et al. discloses a method of forming a micromirror structure, 
wherein the conductive material comprises at least one of W, Mo, Ti, and Ta (col. 9, lines 46- 
52). 

Conclusion 

5, The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

Rajan et al. (US 2003/0169962 Al) discloses an array of electrostatically tiltable mirrors 
formed in a MEMS structure. 

Huibers et al (6529310 Bl) discloses a spatial light modulator having a substrate holding 
an array of deflectable (e.g. mirrors) elements. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Brandi N Thomas whose telephone number is 571-272-2341. 
The examiner can normally be reached on 8-5. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Georgia Epps can be reached on 571-272-2328. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or PubUc PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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